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(54) SYSTEM FOR MANAGING STATE OF STORAGE BATTERY 



(57) A condition managing system for a storage bat- 
tery which is used as a drive power source for a mova- 
ble body such as an electric car and which is formed by 
a number of seated nickel/hydrogen storage batteries, 
comprises a battery pack 1 , a detection unit 2 for detect- 
ing the condition of a battery pack, a battery condition 

FIG. 1 



judging unit 3, a movable body signal control part 4, a 
battery charger 5 for charging up the battery pack 1 
under the control of a signal which is supplied from the 
battery condition judging unit 3, and a display part 6 for 
displaying the condition of the battery. 
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Description 



DISCLOSURE OF THE INVENTION 



TECHNICAL FIELD 

The present invention relates to a condition manag- 
ing system for managing the condition of a battery pack 
which is formed by combining a number of storage bat- 
teries, such as nickel/hydrogen storage batteries, which 
is used as a drive power source for a movable body 
such as an electric car. 

BACKGROUND ART 



An object of the present invention is to provide for a 
condition managing system for a sealed nickel/hydro- 

5 gen storage battery, with which it is possible to 1ully uti- 
lize characteristics of a sealed nickel/hydrogen storage 
battery which has excellent basic characteristics, such 
as an energy density, an output characteristic and a 
cycle life characteristic. 

w In the present invention, a condition managing sys- 
tem for a storage battery used as a drive power source 
for a movable body comprises: 



A sealed nickel/hydrogen storage battery has 
excellent basic characteristics, such as an energy den- is 
sity, an output characteristic and a cycle life characteris- 
tic; and it is under development for a practical use, as a 
power source for a drive motor or the like for a movable 
body such as an electric car. In the case of using lor an 
electric car, the battery must have a battery capacity of 20 
about 50 to 150 Ah and a total voltage of about 100 to 
350 V to supply a predetermined drive output 

Since an output voltage of one cell, i.e., the mini- 
mum unit of a sealed nickel/hydrogen storage battery is 
around 1 .2 V, a number of cells are connected in series 25 
to obtain a predetermined total voltage. 

If ten such celts are connected in series to form one 
module battery, and if twenty-tour such module batter- 
ies are connected in series, a battery pack consisting of 
two hundred and forty ceils is formed so as to produce ao 
a total voltage of 288 V. 

In a movable body such as an electric car which 
mounts such a battery pack thereon for supplying power 
to a motor or the like from the battery pack so that the 
car runs always in a stable conoltion, the condition of ss 
the battery must be managed. 

A lead battery is conventionally used in most cases 
as a power source for a drive motor or the like for a mov- 
able body such as an electric car. Condition monitoring 
of the capability of a battery pack which is formed by *> 
lead batteries is realized principally by monitoring a ter- 
minal voltage of the battery. For example, a voltage 
between a plus terminal and a minus terminal of the bat- 
tery pack as a whole, namely, a total voltage is meas- 
ured; and a voltage is controlled and a discharging 46 
voltage and a stop voltage are monitored by a constant 
voltage charging method. 

Further, for safe control of the battery, a method of 
monitoring an absolute temperature of the battery has 
been proposed. 50 

However, a sealed nickel/hydrogen storage battery 
which is used as a power source for a drive motor or the 
like for a movable body such as an electric car has a 
battery characteristic which is largely different from that 
of a conventional battery such as a lead battery; and ss 
therefore, with constant voltage control proposed tor 
lead batteries, it is difftcutl to fully utilize the characteris- 
tics of the battery, and therefore, full use of the battery 
characteristics cannot be made. 



a battery pack which is formed by combining a 
number of storage batteries; 
a ventilation part for supplying cool air toward said 
battery pack; 

a detection unit which is disposed in the vicinity of 
said battery pack to detect condition information 
about a voltage, a temperature and a pressure of a 
storage battery and an ambient temperature, said 
detection unit having an analog-digital conversion 
function of converting an obtained detection value 
from an analog value into a digital value and a sig- 
nal sending function of successively sending said 
digital value in a serial method; 
a movable body signal control part for controlling a 
discharging current of a battery, a charging current 
of the battery, a regenerative current to the battery 
which is generated during a breaking operation of 
the movable body, and various types of information 
regarding the movable body; 
a battery condition Judging unit including a compu- 
tation part for executing compulation based on 
information from said detection unit and the mova- 
ble body signal control part a charging control sig- 
nal part for supplying a charging control signal to a 
battery charger whose input source is an alternate 
current power source, a remaining capacity judging 
signal part for supplying a capacity judging signal to 
a display part, a lifetime judging signal part for sup- 
plying a lifetime judging signal to the display part, 
and a movable body control signal part for supply- 
ing a movable body control signal to said movable 
body signal control part; 

the battery charger for charging up said battery 
pack, under the control of the charging control sig- 
nal from said battery condition judging unit; and 
the display part for displaying a remaining capacity 
of the battery and a result of lifetime judgment, 
under the control of the capacity judging signal and 
the lifetime judging signal from the battery condition 
judging unit. 

In this system: a ventilation unit uniformly cools 
ceils which form said battery pack, 

a detection unit is disposed near said battery 
pack to detect battery condition information such as a 
battery voltage, a battery temperature, a battery pres- 
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sure and an ambient temperature, and to supply the 
information to a battery condition judging unit. 

a movable body signal control part provides the 
battery condition judging unit with a discharging current 
and a charging current of a battery, a regenerative cur- 5 
rent to the battery which is generated during a breaking 
operation of the movable body, and various types ol 
information regarding the movable body, 

a battery charger charges up said battery pack, 
under the control of a charging control signal which is 10 
given to the battery condition judging unit, and 

said display part displays a remaining capacity of 
the battery and a result of a lifetime judgment, and 
therefore, when the display part is disposed on a portion 
of the movable body, e.g., a dash board which is located 15 
in front of a driver's seat, a driver himself can easily per- 
form maintenance of the battery pack, such as charging 
up. while visually confirming the condition of the system 
as a whole. 

While the novel features of the invention are set 20 
forth particularly in the appended claims, the invention, 
both as to organization and content, will be better 
understood and appreciated, along with other objects 
and features thereof, from the following detailed 
description taken in conjunction with the drawings. 25 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram showing a condition man- 
aging system for a storage battery according to a 30 
preferred embodiment of the present invention; 
Fig. 2 is a block diagram showing a structure of a 
battery condition judging unit and connection 
between the battery condition judging unit and 
associated apparatuses in the preferred embodi- as 
ment; 

Fig. 3 is a view showing a structure of a battery 
pack; 

Ftg. 4 is a view showing a structure of a module bat- 
tery; 40 
Fig. 5 is a view showing a structure of a sealed 
nickel/hydrogen storage battery cell; 
The graph (A) in Fig. 6 shows a relationship 
between a battery voltage, a battery temperature, a 
battery internal pressure and a speed at which a 46 
battery temperature increases during charging up 
of a sealed nickel/hydrogen storage battery with a 
constant charging current of 10 A at an ambient 
temperature of 25 °C; the graph (B) in Fig. 6 shower 
a relationship during charging up of the same cell so 
under the same conditions but at an ambient tem- 
perature of 45 °C: the graph (C) in Fig. 6 shower a 
relationship during charging up of the same cell 
under the same conditions but at an ambient tem- 
perature of 0 °C; ss 
Ftg. 7 is a view showing mounting of a voltage 
detection line to a polar column; 
Fig. 8 is a perspective view showing a battery jar lid 
of a cell to which a temperature sensor is attached; 



Fig. 9 is a partial cross sectional view of the temper- 
ature sensor as it is attached to the battery jar lid; 
Fig. 10 is a partial cross sectional view of a volt- 
age/current conversion apparatus as it is attached 
to the battery jar lid; 

Fig. 11 is a view showing a relationship between 
mounting positions of a battery pack, the tempera- 
ture sensor and the pressure transmitter; 
Fig. 12 is a schematic diagram showing a relation- 
ship between cooling of a battery by a ventilation 
part and a mounting condition of the temperature 
sensor to the battery which detects an ambient 
temperature; 

Fig. 13 Is a circuitry block diagram showing a rela- 
tionship between an inner circuit of the detection 
unit and the battery pack 1 which are shown in Fig. 
1; 

Fig. 14 is a schematic diagram showing an arrange- 
ment of the battery pack and the detection unit 
which are shown in Fig. 1 ; 
Fig. 15 is a view showing a characteristic of a cell 
during charging up; 

Fig. 1 6 is a flow chart showing a condition of charg- 
ing up; 

In Fig. 17: graph (A) shows a battery voltage char- 
acteristic during discharging of a battery with a con- 
stant current, graph (B) in Fig. 1 7 shows a judgment 
characteristic which is found by a first remaining 
capacity judgment, graph (C) in Ftg. 17 shows a 
judgment characteristic which is found by a second 
remaining capacity judgment, graph (D) in Fig. 17 
shows a remaining capacity judging characteristic 
in the present embodiment; 
Fig. 18 is a flow chart showing a remaining capacity 
judging function in the present embodiment; and 
Fig. 19 is a flow chart showing a battery lifetime 
judgjng function in the present embodiment. 

ft will be recognized that some or all of the Figures 
are schematic representations for purposes of illustra- 
tion and do not necessarily depict the actual relative 
sizes or locations of the elements shown. 

BEST MODE FOR CARRYING OUT THE INVENTION 

In the following, a preferred embodiment of the 
present invention will be described with reference to the 
accompanied drawings. 

Fig. 1 is a block diagram showing a system accord- 
ing to a preferred embodiment of the present invention. 
All apparatuses shown in Fig. 1 are mounted in a mova- 
ble body such as an electric car. In Fig. 1, a detection 
unit 2 is connected to a battery pack 1 so as to detect 
battery condition information such as a battery voltage 
V, a battery temperature TB, an ambient temperature 
TE, and a battery pressure P. 

The detection unit 2, a movable body signal control 
part 4. a battery charger 5 and a display part 6 are con- 
nected to a battery condition judging unit 3. The mova- 
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We body signal control part 4 controls a discharging 
current of a battery, a charging current of the battery, a 
regenerative current to the battery which is generated 
during a breaking operation of the movable body, and 
various types of information regarding the movable 
body. The battery charger 5 using an alternate current 
power source as an input supplies a charging current to 
the battery pack 1 , under the control of a charging con- 
trol signal which is received from the battery condition 
judging unit 3. The display part 6 displays a condition of 
the battery, in accordance with a signal which is 
received from the battery condition judging unit 3. 

The battery charger 5 is connected to the battery 
pack 1, and supplies a charging current to the battery 
pack 1 under the control of the charging control signal 
which is received from the battery condition judging unit 
3. To realize a uniform temperature over the battery 
pack 1 , the battery pack 1 is cooled by cool air which is 
supplied from a ventBation part 7. ThB battery pack 1 is 
connected to a load 8 such as a motor, in order to sup- 
ply power to the load. 

Fig. 2 is a view showing a structure of the battery 
condition judging unit 3 according to the present 
embodiment. 

The battery condition judging unit 3 comprises a 
central processing unit (CPU) 101, the detection unit 2 
comprises a CPU 102, the movable body signal control 
part 4 comprises a CPU 103. and the battery charger 5 
comprises a CPU 104. 

The battery condition judging unit 3 comprises a 
computation part 110 for executing computation based 
on Information supplied from the detection unit 2 and 
the movable body signal control part 4, a charging con- 
trol signal part 111 for supplying the charging control 
signal to the battery charger 5, a remaining capacity 
judging signal part 112 for supplying a capacity judging 
signal to the display part 6, a lifetime judging signal part 
1 13 for supplying a lifetime judging signal to the display 
part 6, and a movable body control signal part 1 14 lor 
supplying a movable body control signal to the movable 
body signal control part 4. 

The battery condition judging unit 3, the detection 
unit 2, the movable body signal control part 4, the bat- 
tery charger 5 and the display part 6 are connected to 
each other by a group of signal lines on which a serial 
signal, a digital signal, an analog signal and the like are 
supplied, so as to exchange information with each other 
and control information. 

Fig. 3 is a view showing a structure of the storage 
battery 1 . The storage battery 1 is formed by connecting 
twenty-four module batteries 201 to 224, each consist* 
ing of ten ceBs 401 to 410. in series to each other, as will 
be described with reference to Fig. 4. These module 
batteries are ail contained and fixed in a battery support 
105. 

Hence, the storage battery 1 is formed by connect- 
ing two hundred and forty cells which are shown in Fig. 
5 in series, and the total battery voltage of the storage 
battery is 288 V. The storage battery 1 is attached to an 



under surface of the movable body or a back portion of 
a seat, so as to be used as a power source for a load 
such as a motor. 

Fig. 4 is a view showing a structure of a module bat- 

5 tery. The module battery is formed by connecting ten 
unit cells in series and fixed within a module frame 400 
which is made of metal; that is, the ten cells are 
mechanically integrated into one so that the module bat- 
tery can be easily treated as one battery. 

10 In the present embodiment, since ten cells are con- 
nected to each other in series to form one module bat- 
tery, the total battery voltage of the module battery is 1 2 
V. 

Instead, the storage battery 1 may be formed by 
is combining module batteries which are formed by a dif- 
ferent number of cells, such as nine cells, ten ceOs and 
eleven cells, considering a mounting space for mount- 
ing the battery. 

Fig. 5 is a perspective view showing a structure of a 
20 sealed nickelAiydrogen storage battery ceil according to 
the present embodiment. A group of electrodes 22 con- 
sisting of a positive polar plate, a negative polar plate 
and a separator is housed in a battery jar 21 , and the 
positive polar plate is connected to a positive polar ter- 
25 minal 23 and the negative polar plate is connected to a 
negative polar terminal 24. 

In addition to the terminals 23 and 24, a safety valve 
25. which opens to discharge gas when a voltage 
exceeding a certain voltage is applied, is also formed in 
so a lid 26 of the battery jar 21 . 

In the present embodiment, cells each having a 
voltage of 1 .2 V and a publicly announced capacity of 
1 00 Ah are fabricated and tested. 

The graph (A) in Fig. 6 shows a relationship 
35 between a battery voltage (V/cell), a battery tempera- 
ture (*C), a battery internal pressure (kgf/cma) and a 
speed per minute (dTAJt) at which a battery temperature 
increases during charging up of the sealed nickel/hydro- 
gen storage battery cell with a constant charging cur- 
40 rent of 10 A and at an ambient temperature of 25 °C. 

The graph (B) shows a similar relationship during 
charging up of the sealed nickel/hydrogen storage bat- 
tery cell with a constant charging current of 10 A and at 
an ambient temperature of 45 *C. 
45 The graph (C) shows a similar relationship during 
charging up of the sealed nickel/hydrogen storage bat- 
tery cell with a constant charging current of 10 A and at 
an ambient temperature of O °C. 

Now, characteristics ol the battery will be descrfoed 
so with reference to Fig. 6. 

A voltage characteristic at 25 °C shown in the graph 
(A) rapidly increases at the beginning of charging up 
and thereafter slowly increases. After completion of 
charging up, the characteristic shows that the voltage 
55 becomes smaller than the peak value. However, the 
characteristic at 45 °C shown in the graph (B) does not 
easily reach a vdtage peak. Further, an overcharge 
quantity tends to increase. 
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A temperature characteristic at 0 °C shown in the 
graph (C) gradually increases upon the start of charging 
up but rapidly increases as charging up comes to an 
end. 

On the other hand, at 45 °C, the temperature 
increases from an initial stage of charging up, showing 
a different tendency of an increase in the temperature 
from those which are observed at 25 °C and 0 °C. 

The battery internal pressure gradually increases 
both at 25 *C and 0 °C. but rapidly increases as charg- 
ing up comes to an end. However, at 45 °C, the battery 
internal pressure starts increasing from an initial stage 
of charging up, exhibiting a larger rate of increase than 
those which are observed at 25 °C and 0 °C. 

"Rie temperature increase characteristic gradually 
increases both at 25 °C and 0 °C, but rapidly increases 
as charging up comes to an end. However, at 45 ft C, the 
characteristic starts increasing from an initial stage of 
charging up, exhibiting a larger rate of increase than 
those which are observed at 25 °C and 0 °C. 

Thus, since the characteristics during charging up 
differs depending on the temperature of the battery, it is 
necessary to control charging up, considering the 
charging characteristics. 

As a method of controlling charging up, a voltage- 
controlled method has been proposed which notes the 
battery voltage. However, since the battery voltage 
changes with progress of battery usage cycles in this 
voltage-controlled method, this method is not a suitable 
charge up method for a sealed nickel/hydrogen storage 
battery. 

In addition, a temperature-controlled method has 
been proposed which notes the absolute temperature of 
a battery. In this method, the temperature of a battery 
does not quickly follow an ambient temperature and the 
battery is overcharged when charged up again, and 
therefore, this method is not a suitable charge up 
method for a sealed nickel/hydrogen storage battery, 
either. 

While a temperature-controlled method has been 
proposed which notes a battery voltage drop character- 
istic which is created at the end of charging up, this 
method is not a suitable charge up method for a sealed 
nickelAiydrogen storage battery because of too large 
overcharge quantity. 

Still further, although a voltage-controlled method 
has been proposed which notes the internal pressure of 
a battery, this method requires an expensive voltage 
detection apparatus, and therefore, is not economical 
as a charge up method for a sealed nickelAiydrogen 
storage battery which uses a number of batteries so as 
to be used for a movable body. 

A large current of about 1 00 to 300 A flows from the 
battery when a drive motor or the like drives. To accu- 
rately measure the voltage of the battery, it is important 
to reduce an influence of this current. To this end. con- 
ventionally, a washer connected to a current line and a 
voltage line is inserted in a polar column for the positive 
polar terminal and the negative polar terminal which are 



located on a top portion of a selected cell, and is fas- 
tened from above by a nut. 

In such a structure, since the voltage line detects a 
battery voltage, including a potential difference due to a 
5 contact resistance between the polar column and the 
washer, it is impossible to accurately measure the bat- 
tery voltage. 

Fig. 7 is a view showing a fixing part for the current 
line and the voltage line in the present embodiment. 
io In the present embodiment, a screw part 66 for fix- 
ing the voltage line is formed in a top portion of a polar 
column 61 for the positive polar terminal 23 (See Rg. 5) 
and the negative polar terminal 24 (See Rg. 5> which 
are located on a top portion of a cell 60; and the voltage 
is line 65 is fixed to the polar column 61 by screwing a 
screw 67 to the screw part 66 with the washer 68 which 
is formed at an end of the voltage line 65 interposed. 

The current line 64 is connected in a conventional 
manner to the polar column 61 by fastening a washer 62 
20 which is formed at an end of the current line 64 around 
the polar column 61 . using a nut 63. 

In such a structure, since the voltage line 65 is 
located on the top portion of the polar column 61 and 
detects without detecting a potential difference due to a 
26 contact resistance between the polar column 61 and the 
washer 62, it is possible to accurately measure the bat- 
tery voltage. In addition, since there is no influence due 
to rust of the washer 62, it is possible to accurately 
detect the battery voltage over a long term. 
30 Rg. 8 is a perspective view showing a cell in which 
a temperature sensor insertion hole 71 and a voltage- 
current conversion apparatus mounting hole 72 are 
formed in a lid. 

Rg. 9 is a cross sectional view showing a state in 
35 which a temperature sensor is inserted in the tempera- 
ture sensor insertion hole. 

A temperature sensor is conventionally fixed to an 
exterior portion of a battery by an adhesive agent. 
Because of this, the temperature sensor is susceptible 
40 to an influence of an ambient temperature surrounding 
the battery, wind, etc., and therefore, it is difficult accu- 
rately measure the temperature of the battery. 

In the present embodiment, the temperature sensor 
insertion hole 71 which is so deep to reach about a top 
46 surface of the group of electrodes 22 is formed in the lid 
26 of the battery jar 21, a temperature sensor 301 is 
inserted in the temperature sensor insertion hole 71 
and fixed by an adhesive agent 25 (See Fig. 9). 

In such a structure, air around the cell does not 
so enter i nto the temperature sensor insertion hole 71 , and 
therefore, the temperature sensor is not susceptible to 
an influence of the ambient temperature, wind, etc. 
Since a bottom portion of the temperature sensor inser- 
tion hole 71 is close to the top surface of the group of 
ss electrodes 22, it ts possible to measure a temperature 
which is almost the same as the internal temperature of 
the battery and hence it is possible to obtain correct 
information regarding the battery temperature. 
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At the same time, it is possible to prevent the tem- 
perature sensor from getting detached from the cell 
container. 

Fig. 10 is a view showing the voltage-current con- 
version apparatus mounting hole and a state in which a 
voltage-current conversion apparatus is mounted in the 
present embodiment 

The voltage-current conversion apparatus used in 
this example is formed using a semiconductor pressure 
sensor; and the "Pressure Transmitter" (hereinafter 
"pressure transmitter") which is manufactured and sold 
by Nagano Seisakusho. This voltage-current conversion 
apparatus is structured in a small size, utilizing a 
change in a resistance value due to a distortion of a 
semiconductor created by pressure. 

In the present embodiment, as shown in Figs. 8 and 
10, a pressure transmitter mounting insertion hole 72 is 
formed in the lid 26 of the battery jar 21 of a ceil, and the 
pressure transmitter is fixed to an inner surface of the 
battery jar 21 by a nut 73. 

The pressure transmitter 304 is structured to have a 
screw 75 in an insertion portion of the pressure trans- 
mitter 304, so that the pressure transmitter 304 is fixed 
to the lid 26 of the battery jar 21 by the nut 73, with a 
rubber ring 74 placed under the pressure transmitter 
304. 

In such a structure, the battery is maintained air- 
tight and pressure inside the battery can be accurately 
detected, and therefore correct information regarding 
the pressure inside the battery can be obtained. 

Fig. 11 is a view showing a state in which the tem- 
perature sensor and the pressure transmitter are 
attached to the battery pack in the present embodiment 

A temperature sensor 301 is attached to one of 
cells which are disposed within a module battery 210, 
while a temperature sensor 302 is attached to one of 
cells which are disposed within a module battery 201 

The module battery 210 is located near the center 
of the battery pack 1 and four sides of the module bat- 
tery 210 are surrounded by other module batteries: and 
therefore, the module battery 210 is susceptible to an 
influence of heat generated by the surrounding battery 
blocks during charging up and discharging and heat is 
easily reserved in the module battery 210. On the other 
hand, the module battery 201 is located at a peripheral 
portion of the battery pack 1 and only two sides of the 
module battery 201 are surrounded by other module 
batteries, and therefore, the module battery 201 is not 
susceptible to an influence of heat generated by the sur- 
rounding battery blocks during charging up and dis- 
charging and heat is not easily reserved in the module 
battery 201. 

The pressure transmitter 304 is attached to one of 
cells which are disposed within a module battery 21 1 , 
while a pressure transmitter 305 is attached to one of 
cells which are disposed within a module battery 215. 
The module batteries 211 and 215 are each located 
near the center of the battery pack 1 and four sides of 
each module battery are surrounded by other module 



batteries, and therefore, the module batteries 211 and 
215 are each susceptible to an influence of heat gener- 
ated by the surrounding battery blocks and a voltage of 
each module battery easily increases. 

5 Being structured as described above, the tempera- 

ture sensor 301 easily detects a temperature increase 
speed at a high temperature, as described earlier with 
reference to Fig. 5. Further, as described with reference 
to Fig. 5, the temperature sensor 302 easily detects a 

w temperature increase speed si a low temperature. 

Hence, when the temperature sensors are dis- 
posed at the two positions above, it is possbte to detect 
a battery temperature increase speed at the end of 
charging up which represents the entire battery pack 1, 

is and hence it is possfole to obtain battery temperature 
information which is necessary to accurately control 
charging up. 

Further, in the pressure transmitters 304 and 305, 
since a battery pressure at a high temperature is easily 

20 detected and a change in the battery pressure at the 
end of charging up which represents the entire battery 
pack 1 can be detected, it is possible to obtain battery 
temperature information which is necessary to accu- 
rately control charging up. 

25 Fig. 12 is a schematic diagram showing cooling 
which is realized by cool air supplied from a ventilation 
fan 7a and a suction fan 7b of the ventilation part 7 of 
the battery pack 1 (See Fig. 1) and mounting of a tem- 
perature sensor 13 for detecting an ambient tempera- 

30 ture around th e batteries. 

Wind supplied through an air inlet which is formed 
in a bottom portion of the battery 1 passes near the bat- 
tery and is discharged through an air outlet which is 
formed in a top portion of the battery 1 . 

35 The ventilated wind equalizes temperatures of all 
batteries. Further, the temperature sensor 13 which 
detects an ambient temperature around the batteries is 
mounted near the air inlet. Unlike in the present embod- 
iment, cool air may be supplied through an air inlet 

40 which is formed in a top portion of the battery, pass by 
the battery to cool down the battery, and be discharged 
through an air outlet formed in a bottom portion of the 
battery. Of course, in such a case, the mounting position 
of the temperature sensor which detects an ambient 

45 temperature must be changed to a position near the air 
inlet which is formed in the top portion of the battery. 

In such a structure, it is possible to ensure that tem- 
peratures of the cells which form the battery pack 1 are 
almost uniform. Further, since the temperature sensor 

so which detects an ambient temperature is mounted near 
the air inlet, the temperature sensor detects an ambient 
temperature without influenced by the temperature of 
the battery, and it is possible to obtain battery ambient 
temperature information which is necessary to accu- 

55 rately control charging up. 

Fig. 1 3 is a circuitry block diagram of an internal cir- 
cuit of the detection unit 2 which is shown in Fig. 1 . 

In Fig. 13, the detection unit 2 comprises the CPU 
102. Voltage detection operational amplifiers 501, 502, 
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... 524 are connected between end portions of the mod- 
ule batteries 201. 202, ... 224 of the battery pack i, 
respectively. 

Further, the temperature sensors 301, 302 and 303 
for outputting a voltage in accordance with a tempera- 5 
ture are connected to voltage detection operational 
amplifiers 525, 526 and 527, respectively. 

Further, the pressure transmitters 304 and 305 for 
outputting a voltage in accordance with an internal pres- 
sure of the battery are connected to voltage detection io 
operational amplifiers 528 and 529, respectively. The 
voltage detection operational amplifiers 501 to 529 are 
connected to analog-digital conversion parts AD1 . AD2, 
... AD29 for converting an analog value into a digital 
value, respectively, and results of conversion are sue- is 
cessively supplied to the battery condition judging unit 3 
(Fig. 1) as a serial signal, through a group of signal ter- 
minals 601 which includes signal terminals. 

Rg. 14 is a schematic diagram showing the battery 
pack 1 and the detection unit 2 of Fig. 1 as they are 20 
attached to each other. 

Signal lines for battery information such as a bat- 
tery voltage, a battery temperature, a battery pressure 
and an ambient temperature surrounding a battery are 
conventionally connected to a battery charger or the like 25 
directly. 

However, in the present embodiment, the detection 
unit 2 is disposed near the battery support 1 05 of the 
battery pack 1. Although Fig. 13 omits iflustration for 
simplicity, the detection unit 2 and the battery pack 1 are so 
connected to each other by the signal lines for detecting 
the voltage V, the temperature T and the pressure P, 
respectively, as shown in Rg. 1 . 

in such a structure, fifty-eight signal lines will be 
necessary if plus signal lines and minus signal lines are 3£ 
independent of each other in order to measure thB bat- 
tery voltage in the twenty-four module batteries, the bat- 
tery temperature at two positions, the ambient 
temperature surrounding the battery at one position, 
and the battery pressure at two positions; whereas, <o 
since the detection unit 2 has been disposed near the 
battery support 105 of the battery pack 1 , the wires can 
be made short and therefore the efficiency of wiring is 
good. 

Rg. 1 5 is a view showing charging up performed by 45 
the unH cell according to the present embodiment, and 
Rg. 16 is a flow chart showing a flow of charging up 
according to the present embodiment. 

Now, a description will be given on charging up in 
the structure which is shown in Figs. 1 and 2, while so 
referring to Figs. 15 and 16. 

An experiment confirmed that charging up per- 
formed by the battery pack 1 has no difference from 
charging up performed by the unit cell, only with a differ- 
ence that the voltage becomes a multiple of the number 55 
of the unit cells which form the battery pack 1 Hence, 
only charging up performed by the unit cell will be 
described here. 



Charging up consists of two parts, i.e., a first charg- 
ing period and a second charging period. 

The first charging period starts upon the start of 
charging up. During the first charging period, charging 
up is executed with a targe charging current of about 0.1 
C to 0.2 C (about 13A in the present embodiment). 

The battery voltage increases as charging up 
progresses. At this stage, the battery charger 4 (5) is 
controlled by the charging control signal from the bat- 
tery condition judging unit 3 so that a product of the 
charging current and the charging voltage, i.e., the 
charging power stays constant (at 4.5 KW in the present 
embodiment) (Step 1601). 

The first charging period continues while a result of 
a first remaining capacity judgment is under a predeter- 
mined value (under 90 % of the initial capacity in the 
present embodiment) or while a result of judgment of 
the battery temperature increase speed is under a pre- 
determined value (under 0.2 °C / minute in the present 
embodiment), and it completes when a result of the first 
remaining capacity judgment reaches the predeter- 
mined value or when a result of the judgment of the bat- 
tery temperature increase speed reaches the 
predetermined value (Step 1602, Step 1603). 

Since said predetermined value of the battery tem- 
perature increase speed is corrected based on the 
charging current and the battery temperature which are 
set in advance in a memory part of the CPU of the bat- 
tery condition judging unit 3, it is possible to judge cor- 
rectly. 

During the second charging period, charging up is 
executed with a small charging current of about 0.02 C 
(3 A in the present embodiment) (Step 1604), The sec- 
ond charging period continues while a result of a sec- 
ond remaining capacity judgment is under a 
predetermined value (under 1 10 % of the initial capacity 
in the present embodiment) or while a time period of the 
second charging period is shorter than a predetermined 
value (shorter than three hours in the present embocS- 
ment); and it completes when a result of the second 
remaining capacity judgment reaches the predeter- 
mined value or the time period of the second charging 
period reaches the predetermined value (Step 1605, 
Step 1606). 

Thus, charging up is executed with constant power 
during the first charging period in the present embodi- 
ment, it is possible to charge up with maximum power 
which is close to the maximum value of contract power, 
thereby saving the charging time by about one hour 
than where charging up is executed with a constant cur- 
rent of 13 A during the first charging period. 

Further, since charging up is stopped when the pre- 
determined remaining quantity or the predetermined 
time is reached during the second charging period, it is 
posstole to efficiently charge up without wastef ully using 
the charging power. 

Rg. 1 7 is a flow chart showing a remaining capacity 
judging function according to the present embodiment. 
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Fig. 18 is a flow chart showing a judgment of a 
remaining capacity according to the present embodi- 
ment 

The graph (A) in Fig. 17 shows a battery voltage 
characteristic during discharging with a constant cur- 
rent. The graph (B) shows a change in a remaining 
capacity which is yielded by the first remaining capacity 
judgment in which a remaining capacity of a battery is 
judged by adding and subtracting a discharged electric- 
ity quantity from the battery, a charged electricity quan- 
tity to the battery and a self-discharged electricity 
quantity from the battery. 

The graph (C) shows a change in a remaining 
capacity which is yielded by the first remaining capacity 
judgment in which a remaining capacity of a battery is 
judged by correcting the battery voltage during dis- 
charging with the discharging current and assuming the 
battery voltage during application of a constant load. 
The graph (D) shows a change in a remaining capacity 
of the battery which is yielded by the remaining capacity 
judging function according to the present ernbodiment. 

Since a remaining capacity of a battery is conven- 
tionally judged from a result of said first remaining 
capacity judgment or a result of said second remaining 
capacity judgment, it is impossible to accurately judge 
the remaining capacity of the battery over the entire 
period. 

In addition, since a remaining capacity of a battery 
is judged in the first remaining capacity judgment by 
adding and subtracting the discharged electricity quan- 
tity from the battery, the charged electricity quantity to 
the battery and the self-discharged electricity quantity 
from the battery, it is difficult to grasp a change in the 
remaining capacity of the battery which is associated 
with a memory effect. 

It is particularly difficult to display an accurate 
remaining capacity when the remaining capacity 
remains from around 20 % to around 0 % 

On the other hand, since the remaining capacity is 
Judged by correcting the battery voltage during dis- 
charging with the discharging current and assuming the 
battery voltage during application of a constant load, a 
change in the battery voltage is small particularly when 
the remaining capacity remains from around 100 % to 
around 20 %, and therefore, it is difficult to grasp a 
change in the remaining capacity of the battery and to 
display an accurate remaining capacity. 

However, in the present embodiment as shown in 
Fig. 18, the remaining capacity is judged by the two 
methods of the first remaining capacity judgment (Step 
1801) and the second remaining capacity judgment 
(Step 1802); the remaining capacity which is yielded by 
the first remaining capacity judgment is adopted while 
the remaining capacity remains from around 100 % to 
around 20 % of the initial capacity (Step 1803, Step 
1804); but the remaining capacity which is yielded by 
the second remaining capacity judgment is Displayed 
when the remaining capacity according to the first 
remaining capacity judgment varies from around 20 % 



to around 0 % after having dropped to around 20 % of 
the initial capacity (Step 1803, Step 1805). 

Thus, according to the present embodiment, by 
combining the first remaining capacity judgment which 
s is based on the discharged electricity quantity and the 
second remaining capacity judgment which is based on 
the discharging voltage, it is possible to judge a remain- 
ing capacity at a high accuracy. 

Fig. 19 is a flow chart showing a lifetime judgment 
10 according to the present embodiment. 

The battery condition information which, is obtained 
regarding every module battery of the battery pack, 
namely, the battery voltage and the remaining capacity 
are added up (Step 1901), and an average value of the 
is total data is then calculated (Step 1902). 

The calculated average value is compared with the 
battery condition information regarding every module 
battery (Step 1903), and it is judged that there is deteri- 
oration if a difference between the two is equal to or 
20 larger than a predetermined value. 

For example, in the case that the voltage of the 
module battery to be compared with the average value 
is different from the average voltage value by about 1 V, 
it is assumed that there is a shorted battery within this 
25 module battery and therefore h is determined that the 
lifetime is reached. Further, in the case that the remain- 
ing capacity of the module battery to be compared is dif- 
ferent from the average remaining capacity by about 20 
%, it is assumed that there is a battery with a deterio- 
30 rated remaining capacity within this module battery and 
therefore it is determined that the lifetime is reached. 

In accordance with a signal from the battery condi- 
tion judging unit based on such a judgment result the 
display part 6 displays the lifetime (Step 1904). When it 
35 is judged as a result of comparison that the lifetime is 
not yet reached, the lifetime is not displayed. 

Since the condition is judged based on the battery 
condition information regarding every module battery in 
this manner, it is possible to accurately identify a defect 
40 such as a shorted battery or a battery with a deterio- 
rated capacity and to identify a battery whose lifetime is 
reached. 

Although the present invention has been described 
in terms of the presently preferred embodiments, it is to 

45 be understood that such disclosure is not to be inter- 
preted as limiting. Various alterations and modifications 
will no doubt become apparent to those skilled in the art 
to which the present invention pertains, after having 
read the above disclosure. Accordingly, it is intended 

so that the appended claims be interpreted as covering all 
alterations and modifications as fall within the true spirit 
and scope of the invention. 
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INDUSTRIAL APPLICABILITY 

A condition managing system for a storage battery, 
which is used as a power source for a drive motor or the 
like lor a movable body such as an electric car in 
accordance with the present invention comprises a bat- 
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tery pack which is formed by a plurality of module bat- 
teries and a ventilation part for supplying cool air toward 
the battery pack; and in the system, a detection unit 
which is disposed in the vicinity of the battery pack 
detects information regarding the storage battery, and 
charging up of a battery charger is controlled properly 
while a display part accurately displays a remaining 
capacity and a lifetime of a battery, using a computation 
function of a battery condition judging unit based on 
information which is supplied from the detection unit 
and a movable body signal control part. 

Hence, it is possible to grasp and maintain the con- 
dition of the storage battery in an easy manner. 

Claims 

1 . A condition managing system tor a storage battery, 
comprising: 

a battery pack which is formed by combining a 
number ot storage batteries, said battery pack 
being used as a drive power source for a mov- 
able body; 

a ventilation part lor supplying cool air toward 
said battery pack; 

a detection unit which is disposed in the vicinity 
of said battery pack to detect condition informa- 
tion about a voltage, a temperature and a pres- 
sure of a storage battery and an ambient 
temperature, said detection unit having an ana- 
log-digital conversion function of converting an 
obtained detection value from an analog value 
into a digital value and a signal sending func- 
tion of successively sending said digital value 
in a serial method; 

a movable body signal control part for control- 
ling a discharging current of a battery, a charg- 
ing current of the battery, a regenerative 
current to the battery which is generated during 
a breaking operation of the movable body, and 
various types of information regarding the mov- 
able body; 

a battery condition judging unit including a 
computation part for executing computation 
based on information from said detection unit 
and the movable body signal control part, a 
charging control signal part for supplying a 
charging control signal to a battery charger 
whose input source is an alternate current 
power source, a remaining capacity judging 
signal part for supp Ivin 9 a capacity judging sig- 
nal to a cfisplay part, a lifetime judging signal 
part for supplying a lifetime judging signal to 
the display part, and a movable body control 
signal part for supplying a movable body con- 
trol signal to said movable body signal control 
part; 

the battery charger for charging up said battery 
pack, under the control of the charging control 



signal from said battery condition judging unit; 
and 

the display part for displaying a remaining 
capacity of the battery and a result of lifetime 
5 judgment, under the control of the capacity 

judging signal and the lifetime judging signal 
from the battery contftion judging unit. 

2. The condition managing system for a storage bat- 
io tery of Claim 1 , wherein the battery pack is formed 

by a plurality of the module batteries each consist- 
ing of a number of cells; 

the voltage of a battery is detected tor each 
one of the module batteries; 

is a battery temperature is detected by at least 

two temperature sensors, one which is disposed at 
least within one of the cells of a battery module in 
which heat is easily stored or a neighboring battery 
module, and the other which is disposed at least 

20 within one of the cells of a battery module in which 
heat is not easily stored or a neighboring battery 
module; 

a battery pressure is detected by a pressure 
sensor which is disposed at least within one of the 
25 cells of a battery module in which heat is easily 
stored or a neighboring battery module; and 

the ambient temperature is detected by a 
temperature sensor which is disposed in the vicinity 
of an air inlet of the ventilation part 

30 

3. The condition managing system for a storage bat- 
tery of Claim 1, wherein a polar column of a cell 
which forms the battery pack consists of a current 
line fixing part for supplying a current and a fixing 

3S part for a battery voltage measuring line; and 

said fixing part for a battery voltage measur- 
ing line allows a battery voltage measuring line to 
be attached to a screw part which is disposed on a 
top portion of the polar column, independently of 

40 said current line fixing part, so that the battery volt- 
age is detected. 

4. The condition managing system for a storage bat- 
tery of Claim 2, wherein concave groove portions 

45 are formed in lids of battery jars of cells which form 
the battery pack to a depth down to about top por- 
tions of polar plates of batteries, and the tempera- 
ture sensors are disposed in the concave groove 
portions, so that the battery temperature is 

so detected. 

5. The condition managing system for a storage bat- 
tery of Claim 2, wherein a through hole is formed in 
the lids of the battery jars of the cells which form the 

55 battery pack a and voltage-cunent conversion 
apparatus is disposed in the through hole, so that 
the battery pressure is detected. 
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6. The condition managing system for a storage bat- 
tery of one of Claims 1 to 5. wherein the number of 
the cells of the plurality of the module batteries 
which form the battery pack are each formed by a 
sealed nickel/hydrogen storage battery. s 8. 

7. A method of charging up a storage battery for a sys- 
tem which comprises: a battery pack which is 
farmed by combining a number of storage batteries, 
said battery pack being used as a drive power 10 
source for a movable body; a ventilation part lor 
supplying cool air toward the battery pack; a detec- 
tion unit which is disposed in the vicinity of said bat- 
tery pack to detect condition information about a 
voltage, a temperature and a pressure of a storage is 
battery and an ambient temperature, said detection 
unit having an analog-digital conversion function of 
converting an obtained detection vatue from an 
analog value into a digital value and a signal send- 9. 
ing function of successively sending said digital 20 
value in a serial method; a movable body signal 
control part for controlling a discharging current of a 
battery, a charging current of the battery, a regener- 
ative current to the battery which is generated dur- 
ing a breaking operation of the movable body, and 25 
various types of information regarding the movable 

body; a battery condition judging unit including a 
computation part for executing computation based 
on information from said detection unit and the 
movable body signal control part, a charging control so 
signal part for supplying a charging control signal to 
a battery charger whose input source is an alter- 
nate current power source* a remaining capacity 
judging signal part for supplying a capacity judging 
signal to a display part, a lifetime judging signal part as 
for supplying a lifetime judging signal to the display 
part, and a movable body control signal part tor 
supplying a movable body control signal to the mov- 
able body signal control part; the battery charger tor 
charging up said battery pack, under the control of ao 
the charging control signal from said battery condi- 
tion judging unit; and the display part for displaying 
a remaining capacity of the battery and a result of 
lifetime judgment, under the control of the capacity 
judging signal and the lifetime judging signal from 45 
the battery condition judging unit, the method being 
characterized in that: 

charging up of the battery pack which is per- 
formed by the battery charger which is controlled by 
the charging control signal from said battery condi- so 
tion judging unit consists ol two parts of a first 
charging period and a second charging period, 

and charging up is performed using charging 
power untO a result of a first remaining capacity 
judgment reaches about 90 % to 100 % of an initial ss 
capacity during the first charging period, the sec- 
ond charging period is thereafter started during 
which charging up is continued using a very small 
charging current until a result of a second remain- 



ing capacity judgment reaches about 100 % to 1 10 
% of the initial capacity, and charging up is then 
stopped. 

The method of charging up a storage battery of 
Claim 7, wherein during charging up of the battery 
pack which is performed by the battery charger 
which is controlled by the charging control signal 
from said battery condition judging unit, shifting 
from said first charging period to the second charg- 
ing period is performed when it is detected that a 
result of judgment of a temperature increase speed 
of a battery reaches or exceeds a predetermined 
value, and the predetermined value which is used 
to judge said temperature increase speed is cor- 
rected based on the charging current and 1he bat- 
tery temperature. 

A system for judging a remaining capacity of a stor- 
age battery for use within a system which com- 
prises: a battery pack which is lormed by combining 
a number of storage batteries, the battery pack 
being used as a drive power source for a movable 
body; a ventilation part for supplying cool air toward 
the battery pack; a detection unit which is disposed 
in the vicinity of said battery pack to detect condi- 
tion information regarding a battery such as a volt- 
age, a temperature and a pressure of a storage 
battery and an ambient temperature, the detection 
unit having an analog-digital conversion function of 
converting an obtained detection value from an 
analog value into a digital value and a signal send- 
ing function of successively sending said digital 
value in a serial method; a movable body signal 
control part for controlling a discharging current of a 
battery, a charging current of the battery, a regener- 
ative current to the battery which is generated dur- 
ing a breaking operation of the movable body, and 
various types of information regarding the movable 
body; a battery condition judging unit including a 
computation part for executing computation based 
on information from said detection unit and the 
movable body signal control part, a charging control 
signal part for supplying a charging control signal to 
a battery charger whose input source is an alter- 
nate current power source, a remaining capacity 
judging signal part for supplying a capacity judging 
signal to a display part, a lifetime judging signal part 
for supplying a lifetime judcjng signal to the display 
part, and a movable body control signal part for 
supplying a movable body control signal to the mov- 
able body signal control part; the battery charger for 
charging up said battery pack, under the control of 
the charging control signal from said battery condi- 
tion judging unit; and the display part for displaying 
a remaining capacity of the battery and a result of 
lifetime judgment, under the control of the capacity 
judging signal and the lifetime judging signal from 
the battery condition judging unit, the system for 
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judging a remaining capacity of a storage battery 
being characterized in that: 

said battery condition judging unit judges a 
remaining capacity by combining a result of a first 
remaining capacity judgment which is based on a s 
discharged electricity quantity and a result of a sec- 
ond remaining capacity judgment which is based on 
a discharging voltage, 

and a remaining capacity which is yielded by 
the first remaining capacity judgment is adopted w 
while the remaining capacity remains from around 
100 % to around 20 % of an initial capacity but a 
remaining capacity which is yielded by a second 
remaining capacity judgment is adopted when the 
remaining capacity according to the first remaining is 
capacity judgment varies from around 20 % to 
around 0 % after dropped to around 20 % of the ini- 
tial capacity. 



ing unit, the system for judging a lifetime of a 
storage battery being characterized in that: 

during a judgment of a Bfetime performed by 
said battery condition judging unit, an average 
value of total data is calculated based on battery 
condition information which is obtained regarding 
each module battery, said average value is com- 
pared with each module battery, and if a difference 
between the two is equal to or larger than a prede- 
termined value, it is judged that the battery is defec- 
tive because of a deteriorated capacity or shorting 
or that the lifetime of the battery is reached. 



1 0. A system for judging a lifetime of a storage battery 20 
for a system which comprises: a battery pack which 
is formed by combining a number of storage batter- 
ies, the battery pack being used as a drive power 
source for a movable body; a ventilation part for 
supplying cool air toward the battery pack; a detec- 25 
tion unit which is disposed in the vicinity of said bat- 
tery pack to detect condition information regarding 
a battery such as a voltage, a temperature and a 
pressure of a storage battery and an ambient tem- 
perature, the detection unit having an analog-digital 30 
conversion function of converting an obtained 
detection value from an analog value into a digital 
value and a signal sending function of successively 
sending said digital value in a serial method; a mov- 
able body signal control part for controlling a dis- 35 
charging current of a battery, a charging current of 
the battery, a regenerative current to the battery 
which is generated during a breaking operation of 
the movable body, and various types of information 
regarding the movable body; a battery condition 40 
judging unit including a computation part for execut- 
ing computation based on information from said 
detection unit and the movable body signal control 
part, a charging control signal part for supplying a 
charging control signal to a battery charger whose 46 
input source is an alternate current power source, a 
remaining capacity Judging signal part tor supplying 
a capacity judging signal to a display part, a lifetime 
judging signal part for supplying a lifetime judging 
signal to the display part, and a movable body con- so 
trol signal part for supplying a movabl e body control 
signal to the movable body signal control part; the 
battery charger for charging up said battery pack, 
under the control of the charging control signal from 
said battery condition judging unit; and the display ss 
part for displaying a remaining capacity of the bat- 
tery and a result of lifetime judgment, under the 
control of the capacity judging signal and the life- 
time judging signal from the battery condition judg- 
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FIG. 2 
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FIG. 12 




23 



EP0 739 048 A1 



FIG. 13 




Reference 
power 
source 



24 



EP 0 739 048 A1 



FIG. 14 
105 



r 


202 


203 


204 




205 


206 


201 


208 




209 


Q10 


2N 


2/2 




2{3 


214 




2{6 




■ 217 






220 




22{ 


222 


223 


224- 



25 



EP 0 739 048 A1 



FIG. 15 




4 6 8 
Charging time (h) 



10 



onarging Time v n; 
| First charging period | Second ch arging period 



5?u 

O 



4.5XW 




26 



BP 0 739 048 A1 



16 



f Start of > 
I charge J 




27 



EP0 739 048 A1 



FIG. 17 



en a> 



Battery 
voltage 



Discharged 
current 
J- 




4)0 



&0 

cr 



Time 



First 

remaining capacity 
judgement 



Time 



Second 
remaining capacity 
j udgement 



■Time 



ttf) 
cr 



Remaining 
capacity 
portion 
A 







Remain 






judging 


^ p» 


U — J 



Remaining 
capacity 
portion 
B 



-Time 



28 



BP 0 739 048 A1 



18 



( start ) 





f 


Judgement of first 
remaining capacity 




f 


Judgement of second 
remaining capacity 


) 


f 



Yes 



Display judgement 
of first remaining 
capaci ty 



1801 



1802 



1803 




1804 



Display judgement 
of second remaining 
capaci ty 



c 



End 



3 



29 



EP 0 739 048 A1 



FIG. 19 



Q Start ^ 



> 


t 


Total 




r 


Average value 


> 


f 



Compare 



Display lifetime 



1901 




1904 



C E " d ) 



30 



EP0 739 048 A1 



INTERNATIONAL. SEARCH REPORT 



International application No. 

PCT/JP95/02273 



A. CLASSIFICATION OP SUBIECT MATTER 

Int. CI 6 H01M10/42 
According to International Patent QaaaiBoiboa (IPC) or to both national ctaaaification and IPC 



FIELDS SEARCHED 



Minimum docnosatatsoa searched (daamocatieo syafitai followed by classification aymbob) 
Int. CI 6 H01M10/42, B60R16/00 



Document. tioii asafcbed other into tmoinram docwataoca fft Ac extent that seen duLuni sn t i aie ioduded io she Gelds aeaidfced 

Jitsuyo Shtnan Koho 1926 - 1995 

Kokai Jitsuyo Shinan Koho 1971 - 1995 



Electro sic daia case conmlted during the interna now I search (name of data base tad, where practicable, acuch ccmu uacd) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication* where appropriate, of *he relevant pasaagei 



Relevant Co daJm No. 



JP, 55-151773, A (Nippondenso Co. , Ltd.), 
November 26, 1980 (26. 11. 80), 
Line 4, upper left column to line 6, lower 
right column, page 2, Fig, 1 (Family: none) 

JP, 5-276677, A (Nissan Motor Co., Ltd.), 
October 5, 1993 (05. 10. 93) (Family i none) 

JP, 7-222374, A (PFU Ltd.), 

August 18, 1995 (18. 08. 95) (Family: none) 

EP, 444997, Al (REGIE NATIONALE DES USINES 
RENAULT S.A. > , 

September 4, 1991 (04. 09. 91) 

& FR, 26591S5, A 6 DE, 69107100, B2 

OS, 4,907,223, A {Chrysler Motors Corporation) 
March 6, 1990 (06. 03. 90) (Family: none) 



1-10 



1-10 



1 - 10 



1-10 



|""| Further documenta are luted in the cnotincanon of Box C |""| See patent family annex. 



Special eaufeit m «f dud d 



pa bttatad aftarthc imtg-i mUntti ffflnaj dale or priority 

cooflid witfciacaac4ifarinnb«dia4>oyBdai»iaed 

id be of partkubf fdr^ncc (K " ■™"F fcB °* "derl yiag iba iavwiiea 

-B- Z*** m L P ^*«o.<*^r*i m ^<^*m -X- do™ 

'V doomr* wkk* my ikjnw dnaati oa priority cimiafr) or waadl la st»wswta*docoa»aoJistsk***laM 

dtad to eaaabUab cm panltcanoa dia> of aaooaer dartson or otbar ^ . . ... . 

... raaanadfiedi "T" dooaataot of panftealer rttevaocr; fee darned tavcattoe canai* fee 

* ' . eeaaklered to ia«d«e aa iavnava step wbea (be anraairal a 

betas obvion to * psxaoa akiUed Id t&» art 

taepftoriirdasaciaiaiad A doeaaiaartateaaberofttaaaaaapaiaainta^ 



a defldns ihm evacraJ aula of lao art waJeb la act eoaaadsnd 



"O* cocoai— referring ta as eal 



Date of the actual completion of the international aearcfa 
January 26, 1996 (26. 01. 96) 


Date of mailing of the international search report 

February 13, 1996 (13. 02. 96) 


Name and mailing arHrrn of the ISA/ 

Japanese Patent Office 
Facsimile No, 


Anmorized officer 
TeJepoone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



31 



